Basic thermodynamic data. To figure out whether the reaction of NO + CO -1/2N 2 + CO 2 can be spontaneous or not, the Gibbs free energy of the reaction were calculated. According to the book of Physical Chemistry, basic thermodynamic data of NO, CO, CO 2 and N 2 were listed and shown in Table S2 and S3.
Basic thermodynamic data. To figure out whether the reaction of NO + CO -1/2N 2 + CO 2 can be spontaneous or not, the Gibbs free energy of the reaction were calculated. According to the book of Physical Chemistry, basic thermodynamic data of NO, CO, CO 2 and N 2 were listed and shown in Table S2 and S3. and temperature can be expressed as formula (4) and (5), (7) and (8), based on the basic thermodynamic data of NO, CO, CO 2 and N 2 (Table S2 and S3). The calculation results were listed in Table S4 . Table S5 . , and the Gibbs free energy at the nonstandard state can be simplified as
The r G Δ at 0.25 Mpa can be calculated through (9) and the results are listed in Table S6 . The Signal-noise-ratio of the XPS data. The Signal-noise-ratios of the XPS data are calculated as following. Engineers consider a SNR of 2/3 (dB) to be the boundary between low and high SNRs. 2 Table   S7 shows that the fitting results of the XPS experiments is acceptable, except for Sample e with the SNR less than 3. We think that it is acceptable considering such low N content in the sample. Table S8 . 
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